NADPH oxidase NOX2 mediates rapid cellular oxidation following ATP stimulation of endotoxin-primed macrophages.
The phagocytic NADPH oxidase (NOX2) plays a fundamental role in host defense and innate immunity. Here we demonstrate that external ATP triggers rapid cellular oxidation inhibited by diphenyleneiodonium in endotoxin-primed J774 macrophages and primary murine bone marrow-derived macrophages. To identify the source of reactive oxygen species (ROS), we compared responses between wild-type and NOX2-deficient macrophages. ATP-mediated ROS production was strongly attenuated in NOX2-deficient macrophages where responses were comparable to inhibition with diphenyleneiodonium. Notably, spatial differences in superoxide anion formation were observed where ROS formation was partially antagonized by extracellular superoxide dismutase in primary bone marrow-derived macrophages but unaffected in J774 macrophages. Loss of NOX2 was not observed to affect ATP-induced cell death. However, ATP-evoked cell death was found to be partially dependent on caspase-1 and cathepsin B activation. In conclusion, NOX2 plays a fundamental role in conferring macrophages with the ability to respond to extracellular ATP stimulation with robust changes in cellular oxidation.